. Energy band diagram of DSSCs.
When carbon materials and Ag NPs were introduced on the TiO 2 nanotube arrays, the conduction band of the TiO 2 nanotube arrays was shifted to a lower energy level, since the work functions of the other two materials were both lower (−4.9 eV and −4.3 eV, respectively) as shown in Figure S2 . Especially, when Ag NPs were introduced on the TiO 2 nanotube arrays, more electrons were collected on the Ag NPs to reduce the V oc and ff. However, due to the TiO 2 layer coated on the Ag NP surface, the electron density of the TiO 2 nanotube arrays was also increased due to the "charging effect". Therefore, coating Ag NPs or carbon materials on the nanotube arrays did not affect the values of V oc and ff of the associated DSSCs significantly. 
